Increased chromosomal radiosensitivity of a Chinese hamster ovary cell line that inducibly expresses the Eco RI restriction endonuclease.
We have transfected a Chinese hamster ovary cell line (CHO 6) with a plasmid that inducibly expresses the Eco RI restriction endonuclease gene in the presence of cadmium sulfate (CdSO4). Expression of Eco RI results in DNA double-strand breaks, which can lead to chromosome aberrations. The new line, designated CHO 10, also has a low level of constitutive expression of Eco RI in the absence of CdSO4 without any cytogenetic effect. This suggested that these cells may be efficient at repairing low levels of DNA double-strand breaks. To test this, both cell lines were exposed to ionizing radiation, and aberration yields were analyzed with or without induction of Eco RI. CHO 10 cells showed increased radiosensitivity after G1 irradiation, but after G2 exposure, only doses greater than or equal to 0.4 Gy caused more damage in CHO 10 cells. We conclude that CHO 10 cells can tolerate constitutive expression of Eco RI, but that when the cells are subjected to additional stress, in this case ionizing radiation, they become very sensitive to DNA double-strand breaks.